A previous study of chromite and ferrite spinels (XCr 2 O 4 and XFe 2 O 4 respectively where X = Mg, Co, Ni, Cu, Zn) revealed energy-loss near-edge structure (ELNES) in the oxygen K-edge that could not be reproduced in conventional calculations.
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Chromite and ferrite spinels typically undergo transition to long range ordered magnetic structures at temperatures below ~15K. Both experience magnetic geometric frustration on the Cr and Fe sites. A model in which dynamic magnetic short range order (SRO) persists above the Néel temperature until ~10 x T N has been proposed using neutron powder diffraction. 2 In the TEM the interaction time of the fast electron with the specimen is sufficiently short for dynamic magnetic interactions to influence the observed ELNES at ambient temperature i.e. ~30 x T N 3 . Here we present recent calculations performed using the multiple scattering code FEFF8.2, and Wien97 which uses the FP-LAPW method within Density Functional Theory. The calculated oxygen K-edge ELNES show improved agreement with experiment when these magnetic interactions are included in the calculation (Fig.1) . The effect of magnetic order on the band structure of the transition metal sites can be observed on the oxygen sites through the p-d bond hybridization. ELNES as a probe of magnetic ordering is a new and exciting development which requires further study of well characterized systems. To this end we present preliminary results of an investigation into rare earth manganese perovskites. These materials display both antiferromagnetic and ferromagnetic ordering over the temperature range available in the TEM. 
